To investigate the association between war zone stress exposure during international military operations and later suicidal ideation, a follow-up study of 1172 Norwegian male peacekeepers was conducted 7 years, on average, after redeployment. Suicidal ideation was reported in 6% of the veterans, while it was reported in 17% of the subsample of those who were prematurely repatriated. Suicidal ideation was significantly associated with service stress exposure level, even when background factors, repatriation status, negative life events, social support, alcohol consumption, and marital and occupational status were controlled for. Results indicate that the association between service stress exposure and suicidal ideation was mediated by posttraumatic stress symptoms and general mental health problems combined.
A wide range of traumatic stress exposure has been shown to be associated with suicidal ideation: childhood sexual or physical abuse (Gutierrez et al., 2000; Soderberg et al., 2004) , violence (Mazza and Reynolds, 1999) , torture (FerradaNoli et al., 1998) , rape (Dahl, 1989) , traumatic bereavement (Murphy et al., 2003) , disasters (Chen et al., 2001; Green et al., 1994; Vehid et al., 2006) , and genocide (Clarke et al., 2004) . As pointed out by Goldney et al. in their study of risk factors for suicidal ideation in a large community sample in Australia, traumatic events are highly significant factors in contributing to suicidal ideation, with a population attributable risk of 38% (Goldney et al., 2000) . Suicidal ideation is a well-known predictor of suicidal behavior, with and without lethal outcome, and seems to be closely associated with psychiatric illnesses such as mood disorders (Valtonen et al., 2005) , anxiety disorders (Sareen et al., 2005) , personality disorders (Mehlum et al., 1994) , and substance use disorders (Bronisch and Wittchen, 1994; Cottler et al., 2005) , and with a wide range of stressful life events (Mazza and Reynolds, 1998; Monroe et al., 2001; Rich and Bonner, 1987) . Depression is closely linked to stressful life events and has been found to mediate the relationship between such stress and suicidal ideation (Rudd, 1990) .
Both direct and indirect pathways have been suggested to explain a possible association between trauma and suicidality. A recent study by Belik et al. (2007) found a direct association between interpersonal trauma and suicidal ideation even when controlled for mental disorders; however, this was not found for other types of traumatic exposure. An indirect pathway would suggest that traumatic exposure increases the risk of developing mental health problems, which in turn would increase suicidality. Further research is needed to establish whether posttraumatic stress disorder (PTSD) has a unique effect on suicidality above that of other mental health problems, although some studies seem to support such a unique contribution of PTSD (Sareen et al., 2007a) .
Participants in peacekeeping operations are frequently exposed to a variety of stressors, including potentially traumatic events (Bramsen et al., 2000; Gray et al., 2004; Hotopf et al., 2003) . Several studies have investigated whether peacekeeping service may have long-term negative health consequences for the soldiers. Most studies have focused on PTSD, but recently, other mental health problems have also been investigated. In a large and representative sample of Norwegian peacekeepers, we demonstrated that soldiers were often exposed to severe stress such as witnessing people being killed, witnessing atrocities towards civilians, firing close, and other threatening situations. Although the majority maintained their good health, 5%-15% reported high levels of posttraumatic stress symptomatology several years after deployment; soldiers who had been prematurely repatriated seemed to be at particularly high risk (Mehlum and Weisaeth, 2002) . A number of studies have shown an association between service-related stress exposure and later posttraumatic stress reactions (Baggaley et al., 1999; Ballone et al., 2000; Bramsen et al., 2000; Fontana et al., 2000; Michel et al., 2003; Orsillo et al., 1998; Ward, 1997) . Studies that have included measures on mental health problems other than PTSD show an association between service stress and general mental health problems, but the association between service stress and PTSD is generally stronger (Ikin et al., 2004; Sutker et al., 1994; Unwin et al., 1999) .
Although military personnel and peacekeepers are commonly faced with traumatic stress exposure, there is a lack of studies on the potential association between such exposure and suicidal ideation. The few studies focusing on completed suicide, have not documented any generally increased risk in military cohorts (Kang and Bullman, 2001; Kang et al., 2002) . We found, however, an increased risk of suicide in Norwegian veterans of peacekeeping compared with the general male population (Thoresen et al., 2003) , and premature repatriation was a specific risk factor for suicide in this population (Thoresen et al., 2006) . A Finnish study of veterans of peacekeeping also demonstrated an increased risk of suicide in personnel who did not complete their service period (prematurely repatriated personnel) (Ponteva et al., 2000) . An increased risk of suicide was also documented in a group of Canadian Air Force personnel who had served abroad, but not among the overall group of peacekeepers from all service branches (Wong et al., 2001 ). Very few studies have reported on suicidal ideation and its possible relation to traumatic stress exposure in peacekeepers. However, a recent study investigating mental health and suicidality in a large sample of military personnel found suicidal ideation to be associated with the experience of witnessing atrocities or massacres (Sareen et al., 2007b) .
The present study was conducted to investigate whether traumatic stress exposure during peacekeeping service was associated with suicidal ideation in a representative sample of Norwegian peacekeepers, and whether such an association would be mediated by posttraumatic stress reactions or other mental health problems.
METHODS

Subjects
The current study was a follow-up survey of Norwegian peacekeepers. Two samples were selected from 15,931 peacekeepers who had served in the 26 contingents of the Norwegian units of United Nations Interim Forces in Lebanon (UNIFIL) between 1978 and 1991. First, we drew a stratified and random (cross-sectional) sample consisting of 1373 peacekeepers, representative of contingent and type of unit. This sample was drawn to represent the "average peacekeeper." Second, we included all personnel (n ϭ 529) who had not completed their service period (repatriated group) for medical, social, or disciplinary reasons. Prematurely repatriated personnel were over-sampled in this study, because this group was considered a risk group for the development of mental health problems.
A more detailed description of the samples and procedures has been given in a previous paper (Mehlum and Weisaeth, 2002) . The current study was conducted as part of the larger UNIFIL study, which also included other subgroups of peacekeepers who had served during the same period.
Procedure
The members of the 2 samples were mailed a letter that described the study and its purpose, and asked for their written consent to participate. Two mailed reminders were sent. Those who returned the written consent were then mailed the comprehensive questionnaire described below.
Response Rate
1. In the cross-sectional sample, 1373 individuals were mailed the questionnaire. Eight hundred eighty-eight persons returned a completed questionnaire, resulting in a response rate of 65%. 2. In the repatriated group, 529 individuals were mailed the questionnaire. Three hundred twenty-three persons returned a completed questionnaire, resulting in a response rate of 61%.
The 2 groups were collapsed in this study to investigate risk factors for suicidal ideation. The cross-sectional sample was a stratified and random sample; hence, some individuals included in this sample had been prematurely repatriated. These 39 individuals, then, belonged both to the crosssectional sample and the repatriated group but duplicate responses were eliminated from the collapsed file before data analysis. The resulting total sample investigated in this study was 1172.
Measures
The study was conducted at an average of 6.6 years after the end of each individual's first service term in UNI-FIL. All participants filled in a 67-page questionnaire with 502 items that covered a wide range of service-, leadership-, and mental health-related issues.
Suicidal ideation (last month) was measured with 4 items from the Norwegian version of the General Health Questionnaire-28 (Goldberg and Hillier, 1979; Goldberg and Williams, 1988) . The items were as follows: Have you recently: (1) felt that life isn't worth living, (2) thought of the possibility that you might make away with yourself, (3) found yourself wishing you were dead and away from it all, and (4) found that the idea of taking your own life kept coming into your mind? The items had 4 response categories, and we used the standard scoring procedure (Goldberg and Williams, 1988) : Not at all (0); I don't think so/not more than usual (0); Yes, sometimes/rather more than usual (1); and Yes, often/ much more than usual (1). Cronbach's ␣ for the 4 suicidal ideation items was 0.93. These 4 items have been used in previous studies to measure suicidal ideation (Goldney et al., 2000) . In this study, "any suicidal ideation" was defined as having at least 1 of the 4 items scored positively (Yes, sometimes/rather more than usual, or Yes, often/much more than usual).
Sociodemographic information included current age, employment status, and marital status.
Background factors included (1) violence in childhood family, (2) father's unemployment, and (3) Mental health problems or alcohol problems in parents during childhood.
1. Violence in childhood family was measured by the question: "Did you experience use of violence in your childhood?," with 3 subitems: (a) father hit mother, (b) mother hit father, and (c) father or mother hit me. Subjects were asked to respond on a 5-point Likert-type scale, ranging from "very often" to "never." Responses were later dichotomized into "any" versus "no" violence in childhood family. "Any violence" was defined as reports of "Very often," "often," or "sometimes" on any of the 3 subitems. Because we believed it more likely that violence that occurred often, compared with rarely, would be related to subsequent suicidal ideation, "rarely" was not included as a "yes" answer. 2. Father's unemployment was measured by yes/no question:
"During your childhood, was your father unemployed for a longer period of time?" 3. Mental health problems and alcohol problems in parents were measured by 1 question with 2 subitems: "During your childhood, did your parents have (a) mental health problems (yes/no) or (b) alcohol problems (yes/no)?"
Negative life events, twenty-two dichotomously scored variables, described stressful life events unrelated to the military mission, covering physical health, interpersonal losses, interpersonal conflicts, professional, financial or legal problems, accidents, or exposure to violence, were used to measure stressful life events. Informants were asked to report all life events separately for the time period before and after the peacekeeping service.
Service-related variables included age at peacekeeping service, and whether the individual had been prematurely repatriated from service (yes/no).
Exposure to service-related stress was measured with the 18-item Service Stress Index (SSI) (Mehlum and Weisaeth, 2002 ) with a sum score ranging from 0 to 10 (mean ϭ 2.55, SD ϭ 1.29 in this sample). The 18 items in SSI covered 5 lowintensity stress items (such as lack of rest and sleep) and 13 high-intensity and potentially traumatic events (such as being threatened with a weapon, exposure to shelling, exposure to military humiliations, combat situations, witnessing people being killed, being in custody of the conflicting parties, witnessing atrocities against civilians, and being afraid of being wounded or killed). A "high degree" of service stress exposure was defined as a sumscore on the SSI scale of more than one standard deviation above the mean for the sample as a whole (Ͼ3.8).
Current social support was measured by the following 7 items: (1) feeling appreciated, (2) having someone to talk to, (3) feeling accepted, (4) being useful, (5) belonging, (6) loneliness, and (7) receiving attention from others. Subjects were asked to respond separately for each of the 7 items in relation to (a) family and (b) friends, on a 5-point Likert-type scale ranging from 1 ("not at all") to 5 ("very much"). Cronbach's ␣ for the social support scale was 0.94.
Alcohol consumption, information on average consumption of alcohol (units of beer, wine, and spirits) during the last month was collected and the monthly average number of units of beer, wine, and spirits consumed was then transformed into annual liters of pure alcohol, according to the standards of the National Institute for Alcohol and Drug Research in Norway.
Posttraumatic stress reactions (last month) were identified by the Posttraumatic Symptom Scale (PTSS-10), with 7-point response format (Raphael et al., 1989 ) and a total score ranging from 10 to 70, a measure in self-reported posttraumatic stress symptoms. The 10 items of this scale cover sleep disturbances and nightmares, problems with mood regulation, guilt feelings, tension and irritability, exaggerated startle response, and phobic anxiety of situations or environments that remind the person of traumatic events. The instrument has previously been shown to have good internal consistency and test-retest reliability (Eid et al., 1999) and validity (Norris and Hamblen, 2004 ). In the current sample, the PTSS-10 had a Cronbach's ␣ of 0.92 A PTSS case was defined as a score of 4 on at least 4 of the 10 items of the scale .
General mental health problems (last month) were measured by the Norwegian version of the General Health Questionnaire-28 (GHQ-28) (Goldberg and Hillier, 1979) . However, as the 4 items measuring suicidal ideation were used as the dependent variable in this study, these 4 items were not included in the GHQ sum score. Thus, the GHQ in this study consisted of 24 items measuring general mental health problems. The items had 4 response categories, scored as 0-0-1-1: Not at all (0); I don't think so/not more than usual (0); Yes, sometimes/rather more than usual (1); and Yes, often/much more than usual (1). Cronbach's ␣ for the GHQ in the present study was 0.93. The 24 items sum score was highly correlated with the GHQ-28 sum score (Pearsons's r ϭ 0.99), hence, most of the variance in mental health problems seems to have been captured by the 24 items.
Statistical Procedures
Odds ratios with 95% exact confidence intervals were used to determine effect size in the univariate analyses. Logistic regression was performed with "any suicidal ideation" (at least 1 of the 4 items scored "1") as the dependent variable. Independent variables were investigated for linear effect on outcome, and as a result, violence in childhood family and PTSS-10 were treated as dichotomous variables in the model. To investigate a possible mediating effect of PTSS and mental health problems on the association between service stress and suicidal ideation, PTSS and general mental health problems were entered in Block 2 of the regression. The enter command was used when analyzing the various risk factors for suicidal ideation. The forward command was used for the purpose of investigating which of the service stress factors could have a unique contribution to suicidal ideation. All statistical analyses were performed in SPSS, Version 14.0. Table 1 presents self-reported suicidal ideation in peacekeepers. In the total sample, 9% of the subjects scored positively on at least 1 of the 4 items measuring suicidal ideation, and 6% scored positively on 2 or more items. Suicidal ideation was reported significantly more often by members of the prematurely repatriated group than of the cross-sectional sample.
RESULTS
There were several significant differences between the peacekeepers who reported suicidal ideation and those who did not. Suicide ideators were more often living alone, unemployed, and more frequently reported risk factors from their family backgrounds (Table 2) . They had been significantly younger at the time of their peacekeeping service, and had experienced higher levels of service stress. After completion of the peacekeeping service, veterans reporting sui-
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The Journal of Nervous and Mental Disease • Volume 196, Number 11, November 2008 cidal ideation had experienced significantly more negative life events and less social support. Reporting suicidal ideation was strongly associated with increased levels of general mental health problems and posttraumatic stress symptoms.
To investigate the unique contribution of each of the many factors associated with suicidal ideation, a logistic regression analysis was performed with "any suicidal ideation" as the dependent variable. Only variables that were 
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Trauma and Suicidal Ideation univariately significant were entered in the regression, as shown in Table 3 . As shown in Table 3 , several variables remained significantly associated with suicidal ideation in the multivariate analysis. Living alone, negative family background factors, negative life events both before and after peacekeeping service, and low levels of current social support, all contributed uniquely to increased levels of suicidal ideation in this sample. Furthermore, a high level of peacekeeping service stress remained uniquely associated with suicidal ideation when all these factors were controlled for (Block 1).
To investigate whether the association between peacekeeping service stress could be mediated by mental health problems and posttraumatic stress symptoms, we first established that peacekeeping service stress was significantly correlated with both general mental health problems (Pearson's r ϭ 0.22, p Ͻ 0.01) and posttraumatic stress symptoms (Pearson's r ϭ 0.25, p Ͻ 0.01). Secondly, mental health problems and posttraumatic stress symptoms were entered in the logistic regression (Block 2, Table 3 ). Both general mental health problems (GHQ) and PTSS were significantly associated with suicidal ideation. When general mental health problems and PTSS were controlled for, peacekeeping service stress was no longer significantly associated with suicidal ideation. When entering only GHQ in Block 2, the strength of the association between service stress and suicidal ideation was reduced (not shown in Table 3 ). However, only when both GHQ and PTSS were entered was this association reduced to insignificance. We checked whether these results (displayed in Table 3 ) would differ between those having served recently, and those for whom a longer period had elapsed since their peacekeeping experience. However, "recent service" (having served during the last 6 months or last year prior to the follow-up study was conducted) was not associated with suicidal ideation, and was not a confounder in the model.
Of the 18 items in the Service Stress Index (SSI), 14 were significantly associated with suicidal ideation (Table 4) . To explore the type of service stress factors most strongly associated with suicidal ideation, all 18 items from the SSI were entered in a separate logistic regression with a forward procedure, with any suicidal ideation as the dependent variable. The 2 items that uniquely contributed to the risk of suicidal ideation were (1) military humiliations (OR ϭ 1.4, 95% CI ϭ 1.1-1.8, p Ͻ 0.01) and (2) fear of being wounded or killed (OR ϭ 1.4, 95% CI ϭ 1.02-1.8, p Ͻ 0.05).
DISCUSSION
In this study, 6% of the cross-sectional sample of peacekeepers, and 17% of the repatriated sample reported suicidal ideation. There is a lack of studies on the prevalence of suicidal ideation in both the general population and in military populations that could be used for comparison with our data. The finding of 6% prevalence of suicidal ideation in the "average" peacekeeper was, however, strikingly similar to those of an Australian study of suicidality in a community sample, which reported suicidal ideation of 5.6% in the men (Goldney et al., 2000) . The study by Goldney and colleagues applied exactly the same definition of suicidal ideation as in this study. Lack of rest and recreation 1.4* 1.1-1.8 Unit/position having been engaged in combat 1.2 1.0-1.5 Witnessing people being killed in actions of war 1.4** 1.1-1.7 Having been in the custody of the conflicting parties 1.6** 1.3-2.1
Having been personally humiliated by conflicting parties 1.5** 1.2-1.8
Having witnessed attacks or atrocities against civilians 1.3* 1.0-1.5
Having been in serious doubt of what to do when in a difficult situation carrying out your service 1.4** 1.1-1.7
Having been afraid of being wounded or killed 1.5** 1.2-1.9
*p Ͻ 0.05. **p Ͻ 0.01. 1 Each item was scored on a 5-point Likert-type scale ranging from 1 (never) to 5 (very often).
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The Journal of Nervous and Mental Disease • Volume 196, Number 11, November 2008 Suicidal ideation in this study of peacekeepers was related to several different risk factors, such as sociodemographic factors (living alone and unemployment), childhood experiences (violence in childhood family, mental health problems and alcohol problems in parents, and financial problems), negative life events (both before and after peacekeeping), and lower current social support. These are risk factors associated with suicidal ideation found across a broad range of populations (Beautrais, 2001) .
In addition to these general risk factors for suicidal ideation, we also identified more specific factors such as repatriation from peacekeeping service and service stress exposure. Suicidal ideation was more prevalent in the prematurely repatriated peacekeepers than in the cross-sectional sample. Since we have previously found that repatriated personnel have an increased risk of mental health problems and redeployment adjustment problems (Mehlum & Weisaeth, 2002) , repatriation could be regarded as an expression of vulnerability to stress. However, involuntary repatriation may, in itself, be perceived as a traumatic event that potentially causes or intensifies strong negative emotions such as anger, guilt, hopelessness, and shame. Premature repatriation has been found to be associated with completed suicide (Ponteva et al., 2000; Thoresen et al., 2006) and should not be underestimated as a risk factor in peacekeeping personnel.
Stressors related to the peacekeeping service were significantly associated with suicidal ideation several years after completion of this service, even when other risk factors, including repatriation, were controlled for. Previous research has shown a convincing association between stressors of peacekeeping and subsequent posttraumatic stress reactions (Bramsen et al., 2000) and other mental health problems, such as depression and other anxiety disorders (Unwin et al., 1999) . However, few studies have investigated suicidal ideation, suicide attempts, and completed suicide in peacekeepers. This study indicates that peacekeeping service stress may indeed be associated with an increased risk of suicidal ideation in soldiers.
We hypothesized that the association between peacekeeping service stress and suicidal ideation would be mediated by mental health problems, and the results support this hypothesis. This finding is in accordance with that of another study showing that the association between combat experience and suicidal ideation was mediated by mental health problems, whereas interpersonal traumas was associated with suicidal ideation above that of mental health problems (Belik et al., 2007) . However, our findings indicate that the association between service stress and suicidal ideation was mediated not only by general mental health problems but also, more specifically, by PTSD. These results may support the notion that traumatic stress reactions may contribute directly to suicidality, and may not be only a result of the often observed comorbidity between traumatic stress reactions and depression. This finding accords with that of a study by Sareen et al. (2007a) , showing that PTSD was uniquely associated with suicidal behavior in a community sample even when other mental disorders were controlled for. However, such findings need to be confirmed in prospective studies.
Most studies of peacekeeping soldiers, including the present one, have used a sum score of reported stress exposure as the independent variable to predict posttraumatic stress reactions and other health outcomes. This choice reflects the idea that the level of stress exposure is more predictive than the type of traumatic exposure for psychological functioning. Although empirical studies support the idea that the risk of negative health consequences increases with multitraumatization, some types of trauma (such as combat and rape) have been found to have more devastating consequences than others (such as natural disasters) (Kessler et al., 1995; Resnick et al., 1993) . In the present study, the 2 types of traumatic events that were most closely associated with suicidal ideation were exposure to military humiliation, and having been afraid of being wounded or killed. Military humiliation may reflect situations that render the soldier helpless and passive, in line with the so-called "UN soldier stress syndrome" (Egge et al., 1996) , whereas the second item is thought to reflect exposure to life-threatening stress. Even though the total level of stress exposure may be the most useful measure of peacekeeping service stress, some types of stressors could be more important than others. A study by Sareen et al. of a large military sample (2007b) showed that witnessing atrocities was associated with suicidal ideation; however, that study did not investigate other specific traumatic events apart from combat exposure.
There are some methodological limitations to this study. The retrospective design implies that no conclusions of causal relationships can be made, and retrospective selfreport may have affected the accuracy of response. There is always the possibility that respondents were influenced by their present PTSD symptoms when interpreting and reporting what actually happened to them during deployment. Individuals with PTSD symptoms might remember traumatic events more clearly, and individuals without PTSD symptoms might have forgotten them. If this is the case, the association between potentially traumatic events and subsequent symptomatology may be overestimated. Some studies, however, seem to support the reliability of self-report measures (Dohrenwend et al., 2006) and some prospective studies support the relationship between exposure and subsequent stress reactions (Bramsen et al., 2000) .
Although the response rate was considered satisfactory, we lacked information about nonresponders, and could not analyze possible systematic differences between responders and nonresponders, which is an important limitation of the current study. This problem of generalizability would be expected to be most strongly related to the reported prevalence of suicidal ideation. However, response bias might also have affected associations between variables. For example, highly traumatized persons, or individuals with negative experiences from their military service, might have been less likely to answer the follow-up survey. In this study, only male subjects were investigated, and the relationships analyzed in this study could be quite different for female peacekeepers.
The Journal of Nervous and Mental Disease • Volume 196, Number 11, November 2008 Trauma and Suicidal Ideation Another limitation in this study was that we used a 24-item version of the GHQ-28 (without the 4 suicidal ideation questions) as a measure of mental health problems. However, as the sum score of the 24 items correlated very highly with that of the full 28 items, we believe the 24 items captured most of the variance in mental health problems of the full scale.
One of the strengths of this study was the long-term follow-up design, which ensured that cases with late onset, as well as chronic cases, could be detected. However, individuals who might have had early symptoms, but who have recovered, would not be identified, as only current suicidal ideation and mental health problems were measured in this study. Other strengths of this study included the relatively large sample size and the inclusion of a large number of variables, which gave the opportunity to control for several possible confounders.
CONCLUSION
In conclusion, we found that suicidal ideation occurred more frequently in peacekeepers who were prematurely repatriated than in those who were not. Furthermore, suicidal ideation was significantly associated with peacekeeping service stress even when background factors, premature repatriation, negative life events, and current social support were controlled for. The association between peacekeeping service stress and later suicidal ideation seemed to be mediated by both posttraumatic stress reactions and other mental health problems.
It is well established that there is an association between potentially traumatic events and PTSD, between PTSD and depression, and between depression and suicidal ideation and behavior, and this is confirmed in the present study of veterans from peacekeeping. There is thus a need for specific preventive programs and clinical interventions targeting personnel that have been exposed to high levels of servicerelated traumatic stress. There is also a need to conduct research into the sequence and interplay of these phenomena since this is not well known. Future prospective studies could illuminate the development of suicidal ideation and behavior after exposure to potentially traumatic events; further, when studies like this are planned, it is of great importance that a variety of factors are taken into consideration, such as early childhood experiences, a range of potentially traumatic events and other negative life events, social support, and comprehensive measures of mental health and suicidality.
